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(57) Abstract: Disclosed is a method for producing an optically active l-aryl-2-fluoro-substituted ethylamine represented by the 
following general formula [2] : [wherein Ar represents an aryl group; n represents an integer of 1 or 2; and * represents an asymmetric 
carbon] or a salt thereof by hydrogenolyzing an optically active secondary amine represented by the following general formula [1]: 
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[wherein Ar represents an aryl group; n represents an integer of 1 or 2; and * represents an asymmetric carbon] or a salt thereof in 
the presence of a group Vtll transition metal catalyst. 
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[0066] m<Dmmmtvxn, m^mmn^^K -^[io]-c^ti,6^:^t4— mr 

[0067] ^HS^fe^bTf*. —^llOlX^th&ft^m^mT^CDitT^ua- 

[0068] SJj$*^jKtbTfi, -^ll0lX^£n%ft¥^~mT^(Di?TXTU3--? 

[0069] SfelilliLTii, n— <>^ s n— =3r1?->\ ^>-, n-^^^© 

^^B^it^^. mt^^s ^pp*^, 1, 2-^PPx^yfo/Na^V 

t 0 ^-— MJ/^cD^bU/V^, 7^/— /K ^7— /K n-:/n/V— /K i-^n^V— 
Tirh^ 7^/K^/Hrh>\ gfcgfcai^vK T-feh^MJ/K 7^7— /K ^7— /K n 
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[oo7o] w&MiWM^mmmbVT^ mmm<Dmmm, ^±K^itnm^mmm-r 

[0071] ^S;[io]-C^$tbS3t^fiH4— I7^©^rwtv- 

[0072] ^»M^^fL5-^[10]^$nS^^tt^T^^cD^T^W^- 
^^(D^T^W^-^— M%W(d. e. JfcLTJ*, #i-0JPS^V^5, 5%d. e. 
&s±.&tiZm-rin&£<, ®^«10%d. e. ^±36W^L<, #^15%d. e. £*_h2S«fc 

[0073] ^fi^&v^-ai, fl^I^^Pi-^^J^Rtf ^B.o^lK*£ifl£tiTffi£ 

5%d. e. £A±Srffiffii-tT/t^«t<, MS«97%d. e. £i±^L<, #^99%d. e 

[0074] SM^^ffli^UTtt, — ^[10]-e^^7fe^'[4— ^T^O-^T^r 
uHr-*— U^(DmMm(Dm.l^M^MVXO. 00005^/^±£f£ffi-f ;ft«\£< 
.ii^ttO. 0001—0. l^/^W^L<, #^0. 0005—0. O5^e/^SJ:190^UV\ 

[0075] ma?&#£LTtt, ffiffl«S^^^O^^:*5«t^@^^«J;?3agl:^feSr^ 

as*r?#, a^m^s. (25°o ^>fes^^^M©m^#^»?M-ei»Mtu^^^ 
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[0076] m%tzffimvttWMi<Di?Tx i ri>'?ir~?— mmim^Ji-r^tc^, m 

[oo77] mwjin&mjkmftffizn. w^mmxn^tit^^(D^x\ ^±n^u 

^7kmfc%vvj*m<Dmm^m<D7i<mmxtp%uu ^mmrnxmrn-r^tK^ 
, mmm%$hm£L<muirz>^b&x%z> 0 
[0078] mk\^mm^U(DM7^m / M^^^xtmmz.mm'r^ mmiM<oM*M&M 

£.TfiRSfcti*tbfes —^^L2^x^n^yt^m^i-Tv—^-2-y/^um^ 

[0080] mmnn^ujKm^m^R^mi, m—^&ttMTcfo&tfzvmM&m 
-^i9ix^tsnz>yt¥m'&4^&, -^iiix^n&yt^vk 

&^/]sTv^M^fcn^(Dmzm^?Lxfto 0 £ixmwt<D%5.&(Mz-&, vm 
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o 

[0081] Mm#M<DumgiWte. ^m^&tfzvmM<Dm&&mMm<D&feTi l z 

&Z> 0 MfcMftM<DWU£2kWtVX\^ 10— 200 t CT*fc9, M^«20— 150°CW 
£LC #^30-100°C^£^?;£Ll\ 
[0082] MfcmMffli, m&&VXRfo$;fty^bfc£.v) s mRf^t^ifm^h-f , j^ii 

[0083] glM$££LTte, ^HX@©^3»$4^ia*L^M«S6^J:^#«i6^#^e>nS 

o 

[0084] i^jKoteMfi±l/rf*, W;:0JI&f2fcV^ -^[l]^$tL55t^Stt~ 
^T^^fcte^O^l^/M^LTO. 8^/k£*_h3HM-rtU3:J;<, ii^mo. 9— 
20^/^W^LC #^1. 0— 15^/U&£V)&^\,\ 

[0085] f^M^LT^ #fcflJPBi2&V^ SJ&teTfh iimo^^l^^T^^i^ 

fo&ft^fcm^a^ )fe^ttl-7y-;W-2-7^tnlIxf/kT?yS^^(D 

m.t\sxmhnz> a nhnt-m^ w^^K^mm-r^thx^^ mm^mt 
i-hv^^7Kmt^v^^m<7)Mm&m(D7^mmx^uu mm^mxmm-r^ 

b\z£X), 5t^t4l-Ty— /V-2-7/^n^m^/kT^^iI^SI^^^ 
&<045T«;i£i8ST?£5 o £>SiO£CT, Tgtt^JS, S®, 

^^n^h^-y^m^mnm^no^t^v), m^t^mmxm^b^x 

[0086] *^P^^J;^^^^5-^[2]T^$^57 I 6^ttl-Ty-^-2-7/^ng 

^^/PT^^oftiiM^LTte, (R^fc^s) -l-^^— ;w2-^/7/^p^^ 

/KT^, (R^/c«S)-l-[l'-(2'- 3'-^fc»4'-^^/^)7ni^7^]-2-^ey7 
7P^-n^^/VT5^, (R^/cfiS)-l-[l'-(2'-, 3'-^cf^4'-^^^)73i^/V] 
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-2-^/7;Wtnxf/i/7^y, (R^fiS)-l-[l'-(2'- 3'--&ftti4'-7/ltf- 
u)y^/^-2-^eyy/U^-u^/VT^>, (R^7tfiS)-l-[l'-(2'- 3'-^/c 
S4'-^Pn) ^^^/V]-2-^/^y^n^^/VT^>, (R^7h«S) -1- [ 1 ' - (2 ' - 

tes) -l- [ 1 ' - (2 ' - 3 ' -Sfcte 4 ' -^^7;Vtnif^) A-]-2-^e/:7/P 
(R£fcteS)-l-[l'-(2'-, 3'-^fc«4'-^b^rV) 7i-^]- 
2-^e/:7/W-cz^^/l/T5> > (R3=fcfc£S)-l-[l'-(2'- 3'-^7c^4'-^h^-» 
7oi^/V]-2-^y7/V^-n^^/l^r5:^ > (R^7c«S)-l-[l'-(2'-, 3'-^tM4 
'-b!J7/>^-n^b^»73i— /^-2-^r/-7/U^-x2^sVTV^, (R^7cttS)-l-[l 
' - (2 ' - 3 ' -^7cf^4 ' -^i/^/M-Mb^) 7x^]-2-*77^tnxf;V 
T5>\ (R^c«S)-l-[l'-(2'- 3'-£fcte4'-^/VT^/):7;ii:=^]-2-^/ 
7;^nxf-;kT>y, (R^7cf^S)-l-[l '-(2'-, 3'-^fcll4'-^f^7V) 
7^/P]-2- ; e;7;ktn3:f;l/7^ > (Rte^S)-l-[l'-(2'- 3'-^fci±4 
' -tf-tis?-*) y^>V~\-2-^J7Mxi^}VTV/, (R^fcttS) 1 ' - (2 ' - 
, 3'-^7c^4'-m^/^^-)^^^/^]-2-^E-y^7^n^^-/kT^^, (R^fcttS) 
-l--7^^/V-2-v ? 7/V^-n^^/l/T5:^, (R^7c«S)-l-[l'-(2'- 3'-^/cJ3: 
4'-^^)7x^;l/]-2-v ? 7;^nx7-;V7^y, (R^f'fiS)-l-[l'-(2'- 3' 
-^fcfi4 ' -a^/P) 7/^/V] -2-^/V^-nrc^r^^, (R^/t» S) -l-[ 1 ' - ( 
2'-, 3'-^fc«4'-^/V^-n)7^/V]-2-v ; 77/V^-n^^T^^, (R^fcfiS)- 
l-[l'-(2'- 3'-^{^4'-^nn)7^^/V]-2-v ? 7/V^-nrn^-/^T5:^, (Rte 
fiS) -1- [ 1 ' - (2 ' - 3 ' -*7^fi4 ' -hV7/UJrv^/V) 7 ^>V\-2-*77 JV^m^. 
=f-)VT%-y, (R^fc«S)-l-[l'-(2'-, 3'-^fc«4'— 

=/V]-2— ^^/V^-nzc^/PT^^, (R^fc«S)-l-[l'-(2'- 3'-^c«4'-^h 
*r*/)7 ■^=-;V~\-2-\y7;V^rvi^;VT%'y, (R^fc«S)-l-[l '-(2'- 3'-3=fc 
(34 ' -^b^r-» -2-v^/^p^^v^T^>\ (R^fcteS) -l-[ 1 ' - (2 ' - 

, 3'-^ctt4'-hy^7^n^h= 3 r^)7rii^7V]-2-v > 7/V^-n^/Pr^^, (R&lt 
«S) -1- [ 1 ' - (2 ' - 3 ' -^fc^4 ' -^<^?7/V$-Ti^h^» 7^=-/V~] -2--J7/V 
taif;i/7^y, (R^fcfiS)-l-[l'-(2'- 3'-^yc«4'-^/VT5/)7ai— 
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jV\-2--yy;V^rn^;VTV~y, (R*fc«:S)-l-[(2'- 3'-^fc^4'-^^/V 
7^;)7^/V]-2-i?7/VJrxi^;VTVs, (R^7t«S)-l-[ (2'- 3'-£fcf34 
' -^A^-) 7a~/V]-2-^:7/I^u:x^^T^>\ (R^fcteS) -1- [ 1 ' - (2 ' - 
3 ' -^7hfi4 ' 7x^^]-2-^7/^n^f/U7^, (R^fcfiS) -1 

- (i ' --yy^-jv) (R*£.±ns)-i- (2 ' --ry^v) - 

2-^/y/V^u^.^-^TV^, (R^7c«S)-l-[l'-(2'- 3'- 4'- 5'- 6'- 

7 ' -^/ctt8 ' -^/v) -ry^-/v~]-2-^yy/vjrx2^;v>7Vs, (R^fctes) -1- [2 
'-(1'- 3'- 4'-, 5'- 6'- i' -^tz.n.& )V)-yy<f- )V~\-2-^: ;y jv^-xi 

z^F/VT^y^ (R^fc«S)-l-[l'-(2'- 3'- 4'- 5'-, 6'-, 7'-^7c{^8'- 
^7^^^-7P]-2-^7^7^n^/PT5^ (R£fcf*S)-l-[2'-(l'-, 3'- 
, 4'-, 5'- 6'- 7'-^Tz.feS'-^}V)~ry?-/V~]-2-^:/y;VJrKi^;VTVy 
, (R^7c«S)-l-[l'-(2'-, 3'- 4'- 5'-, 6'-, 7 ' -■gfz.US' -y /VJrv) ^ 
f^]-2-^/7;^nxf/V7^>' > (R^/c«S)-l-[2'-(l'- 3'- 4'-, 5'- 
,6'-, 7'-^fc«8'-7//^n)^^^/V]-2-^e7^/V^-nm^T5^, (RlS/cW: 
S)-l-[l'-(2'- 3'- 4'-, 5'-, 6'- 7'-^{^8'-^nn)-7-7^/V]-2-^e 
J7 jV^xi^ }V7V/ , (R^/cttS)-l-[2'-(l'- 3'-, 4'-, 5'- 6'-, 7'-^ 
fctt8 ' -^PP) -7-T7^/V]-2-^ey^/V^-pim^/^T^^ N (R£fci2S) -1-[1 ' - (2 ' 
- 3'- 4'- 5'- 6'- 7'-^fcfi8'-MJ7/V^-n^/l^)^-7^/V]-2-^/7/V 
tnxf/V7^y, (R^f*S)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7'-£fc«:8 
' -MJ -jry^/V] -2-^yy;v^rx2^;VT^y^ (RUfc f3S) -l-[ 1 
'-(2'- 3'- 4'- 5'- 6'-, 7'-^«8'-^^7/V^-n^^^)^-7^7l^]- 
2-^ey7/^nrc^/i/T^^, (R^fc«S)-l-[2'-(l '-, 3'-, 4'-, 5'- 6'- 
7 ' -^7c«8 ' -^^:77l^nru^vV) -7^:7^7^] -2-^/y/V^u^/UTVy, (R 

£fctes)-i-[i'-(2'-, 3'- 4'- 5'- 6'- 7'-^.tcn8'-?ih^y)-f-y^/^ 

]-2-^/7/^nxf/V7^, (R^fc^S)-l-[2'-(l'- 3'- 4'-, 5'-, 6' 
-, 7'-^7c«8'-^h^)^^^-/P]-2-^/^7V^-npii^7^^> / , (R^/c«S)-l 
-[l'-(2'- 3'- 4'- 5'- 6'- 7' -^7c«8'-^bdrv-) -7-7^7^-2-^77/ 
/VTtv^JVTVy, (R*/cfiS)-l-[2 '-(!'-, 3'- 4'-, 5'- 6'-, 7'-^/c 
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fc£8 ' -t?=5-;V^-2-^:J7/V3ru^;VT^>, (R^fcttS) -1-[1 ' - (2 ' 

- 3'- 4'- 5'-, 6'-, 7'-Wtl-tS , -yV7/VJrxity^)*r7?-/V~\-2-^;7 
;^nxf/kT^y, (R^«S)-l-[2'-(l'- 3'- 4'- 5'-, 6'-, 7'-£fc 

-[l'-(2'- 3'- 4'- 5'- 6'- 7'-^fz.nS'-'<Z/?7JVJrx2^h^)-r7*?- 
;V~]-2.-^r/~7;Vjrx2^/VTV^, (R^fcttS)-l-[2'-(l'-, 3'- 4'- 5'- 6 

, (R^7t«S)-l-[l'-(2'- 3'- 4'- 5'-, 6'- 7'-^/c«8'-^/KT^/) 
^-7^-7P]-2-^/7/V^-n^/UT5^, (R^fc»S)-l-[2'-(l'- 3'- 4'- 
5'- 6'- 7'-^7t«8'-7<5 : -/vr5/)-7"7^-/P]-2-^y^7V^-n^7kr5> / , ( 
R^7cfiS)-l-[l'-(2'- 3'- 4'- 5'- 6'-, 7'-^fc«8'-vW/l'T5/) 
t7f;W]-2-^/7/^nxf/k7^, (R*fcteS)-l-[2'-(l 3'-, 4'-, 
5'- 6'- 7'-^fc«8'-v J ^/l-T^7)-7-^/V]-2-^7^/l-^-nm^T^^, 
(R£fcKtS)-l-[l'-(2'-, 3'- 4'- 5'- 6'- 7'-i&.\*&'-*' ! ?-;V*f'*)*r 
-7^>V\-2-^J-7jVjrxi^?VTV/, (R^fcfiS)-l-[2'-(l'- 3'- 4'- 5' 

- 6'-, 7' -^/V^)^7^/V^-2-^;7 /VJrri^sVTV^, (R* 
?cttS)-l-[l'-(2'- 3'- 4'- 5'-, 6'- 7'-^«8'-^^/^^-)^-7^- 
^]-2-^7^/^nrc^/kT^>, (R^fiS)-l-[2'-(l'- 3'-, 4'- 5'- 6 
'- 7'-^t^S , -^/V^)iry^-;v']-2-^:/y/V^-xi^;VT^, (¥C£fcfe 
S) -1- ( 1 ' -^ry^-;V) -2--J~7jV3rxi^=f-;VTVs, (R^fcteS) -1- (2 ' -^"7^- 
7V)-2-V-7;V^ru^/VT%^, (R^fc«S)-l-[l'-(2'- 3'- 4'-, 5'- 6' 
-, 7'-^c»8'-^^7l^)^-y^^]-2-v > ^7^n^^/VT5^, (R^fcfiS)-l-[ 
2'-(l'-, 3'-, 4'-, 5'-, 6'-, 7'-^/c«8'-^/^)^7^7^]-2-v > 7/^n 
^/^T^>\ (R^7cttS)-l-[l'-(2'-, 3'- 4'- 5'- 6'-, 7'-^/ctt8'- 
^/\s)-r7<?-^~\-2-i?7/Vytv^/VT^, (R^/c«S)-l-[2'-(l'-, 3'- 
4'-, 5'-, 6'- 7' -^fz.ns' -^/V)-ry^-;V]-2-^y ;V^m=c^-;^T^ , (R 
^/c«S)-l-[l'-(2'-, 3'- 4'- 5'- 6'- 7'-^fc«8'-77^n)-7-^^ 
7P]-2-^7^n^^/PT5^ (R^fcteS)-l-[2'-(l'- 3'- 4'- 5'- 6' 
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- 7 : '-WcfeS'-y/V^rxi)^?- ;v~]-2-i/7 jv^xi^jVT^, (R£fcf*S)-l 
-[l'-(2'- 3'- 4'-, 5'-, 6'- 7'-^fcte8'-?vv)*r7?'/^-2-i/7/\<'3- 
nxf;V7^y, (R^fiS)-l-[2'-(l'- 3'- 4'-, 5'- 6'- 7'-*fc{38' 
-^pn)t7f;P]-2-^7/^DiW?y, (R^/cttS)-l-[l'-(2'-, 3'-, 
4'-, 5'-, 6'-, 7'--Sfc«8'-M;^/V^-n^^/V)-^7^-/V]-2-v J 7/V^-nai^- 
/K75>\ (R^fcfiS)-l-[2'-(l'- 3'-, 4'- 5'- 6'- 7'-^fc«8'-MJ7 
7^ n^/P) -7-^ -2- i?7/V?tv cn^/I^T 5 ^ (R*7h ttS) -1- [ 1 ' - ( 2 ' -, 
3'- 4'- 5'- 6'- 7'-^7c«8'-^^7/V^-n^^/P)^^7^]-2-i/^/P 
tnxf/VT^y, (R^TC«S)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7'-^/c«8 
^i/^A-^n^/V) ^-7^/V]-2-v ? 7/^ncn^/i/T5:>', (R^7c(^S)-l-[ 
l'-(2'- 3'- 4'- 5'- 6'- 7'-^c«8'-^b^r^)^^-/V]-2-v J 7/V^- 
m^WT^, (R^fcf^S)-l-[2'-(l'- 3'- 4'-, 5'- 6'- 7'-^fc«8' 

t7f /H-2-v ; 7/^nxf /V7^y , (R*7hfiS)-l-[l '-(2'- 3'- 
, 4'- 5'- 6'- 7'-^7ctt8'-^h^)^-^/V]-2-v ;; 7/V^-n^/l-T^^, 
(R^fcf*S)-l-[2'-(l'- 3'- 4'- 5'-, 6'-, 7'-^«8'-^h^) ^ 
f;V]-2-v ; 7;^nxf;77^, (R^7hfiS)-l-[l'-(2'- 3'- 4'- 5'-, 
6'-, 7'-^^fi8'-MJ^/^n^bar^)^-^^/ix]-2-v ; 77V^-n^/VT^>', (R 
^fiS)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7'-^7c»8'-MJ7/^n^h= 3 r 
i/) t7f /H-2-^7^tnxf /V7^y, (R^fc^S)-l-[l'-(2'- 3'- 4'- 
, 5'- 6 

' - 7 ' -*fcf3:8 ' --<^-7/V^-nrnh^» t7f^]-2-^7/Vtnif^7^7, 
(R^fcfiS)-l-[2'-(l'-, 3'-, 4'-, 5'-, 6'- 7'-^fc«8'— <^7/^n 
^h^ri/)-^-^^/V]-2-v ? ^/V^-n^^/vT5:> , > (R^fc«S)-l-[l'-(2'- 3'- 
, 4'- 5'- 6'- 7'-^7ctt8'-^/^T^/)^-37^/V]-2-> ? ^/^n^7l^T^ 
>\ (R^/t«S)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7'-^c«8'-^/VT^y 
)^^^]-2-v J ^7P^-nrc^-/Pr^^ (R^7c«S)-l-[l'-(2'- 3'- 4'-, 5 
'-, 6'-, 7'-^7t«8'-v ? ^^7^T5/)^^-/V]-2-^/V^-cr^^7Pr^>', (R 
^fc»S)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7 , -^c«8'-v J ^^T57)^- 
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7^-;V\-2--J"7)VJrxi^)V7^y^ (R^7c«S)-l-[l'-(2'- 3'- 4'- 5'- 
,6'-, 7' -WtfeZ' -^/V^)^7^;V^-2-i?7 /VJrxi^;V7Vs, (R^fctt 
S)-l-[2'-(l'- 3'- 4'- 5'- 6'- 7 , -Wz.\-i.S , -^;V^)-ry^;V']- 

(R^fc«S)-l-[l'-(2'-, 3'-, 4'- 5'- 6'- 7' 

-^zA^-^jv^)^y^jv^-2--yy^xi^}VTV-y, (R*fcteS)-i-[ 

2'-(l'- 3'- 4'-, 5'- 6'-, 7'-^7"c«8'-o:^7^^-)-^7^/V]-2—^ 
;^Dxf/k7^, (R^7c(iS)-l-(2'-^y7l^)-2-^/^7^n^^/VT^^, ( 
R3;fcte:S) -1- (3 ' -7V7V) -2-^/7^tnxf;VT5^> (R^fcteS) -l-[2 ' - ( 
3'-, 4'-^fc»5'-^^/l/)7U/V]-2-^ey7/V^-n^/l^TS:^, (R^fcttS)-l- 
[3'-(2'- 4'-^c«5'-^/P)^y7^]-2-^7^/^n^7VT5^ (RSfcte 
S)-l-[2'-(3'- 4'-^fcU5'-^/U)yV/^-2-^/y/^a^^T^, ( 
RSfcteS) -l-[3 ' - (2 ' - 4 ' -^fc«5 ' -cn^yp) ^y/V] -2-^/^/V^-n^^-/^ 

(R^7cttS)-l-[2'-(3'- 4'-^fctt5'-7/^n)71J/H-2-^y^/^ 
nxf/VT^, (R^7tfiS)-l-[3'-(2'-, 4'-^7ctt5'-7/^n) ^y/V]-2- 
^y^/^nm^/vr^^ (R3:fcteS)-l-[2'-(3'- 4'-^fc«5'-^nn)^y/k 
~]-2-^e/y/U^-X2^/VTV^, (R^fcf*S)-l-[3'-(2'- 4'-^cfj;5'-^pn) 
-7V/V]-2-^S7;VJrn^7V7Vs, (R£fc{3S)-l-[2'-(3'-, 4' -itftns' - 
yy7)VJrxi^;V)-7yjV\-2-^S-y;Vi>rxi=c-^)V7V/^ (R^7tfiS)-l-[3'-(2' 
- 4'-^7t«5'-hy^/^n^/V)7y7^]-2-^e/^7^nrc^/kT^>', (R*fc 
iis) -1- [2 ' - (3 ' - 4 ' -^fcfi5 ' -^<l/$7 /VJrn^sV) 7})/V~] -2-^/7/VJr 
nxf/V7^, (R^-fiS)-l-[3'-(2'- 4' -^T~fe5' --O^j^u^/V) 
yV^-2-^/y/^u^^TV^, (R^/c«S)-l-[2'-(3'-, 4'-*fcf*5'- 
^Y^)-73^-2-^/-7;Vir^^/VTV^^ (R^fc«S)-l-[3'-(2'-, 4'-^ 
fete 5 ' -^h^ciy) y])/^l-2-^yyj]y^-u^/UT^s (R^fcteS) -l-[2 ' - (3 ' - 
, 4'-^/ctt5'-^hdr-»7/y7V]-2-^/7/^n^/^T^V > (R^7cteS)-l-[3 
'-(2'- 4'-^fc«5'-^bdr^)^y/l^]-2-^777^n^/Ixr^V > (R^/cteS 
)-l-[2'-(3'-, 4'-^7c«5'-by7/^n^h^-»7y7^]-2-^/^/^n^^- 
/KT5>\ (R^7c^S)-l-[3'-(2'-, 4'-^c«5'-hy^7^n^hdfV)^y/P]- 
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;V3rxi^Y^s)7y/V~]-2-^:;7/V$-xi^;VTVs^ (R^f'«S)-l-[3'-(2'- 

fetes) - i- [2 ' - (3 ' - 4 ' j*5 ' -y^/^r^y) 7y/^]-2-^ey^/^n^^v- 

T5>\ (R^cttS)-l-[3'-(2'- 4'-^ctt5'-y^/l/T5/)7y/^]-2-^e/7 

(R*7c{iS)-l-[2'-(3'- 4'-3;fcte5'-^y^VKr^/) 7V 
(R^fc«S)-l-[3'-(2'- 4'-^fc^5'-v ? y 
^/PT^/)^y7V]-2-^ey^/^n^7lxT^^, (R^fc«S)-l-[2'-(3'- 4'- 
^7C«5'-^^7^^-)^!J7l^]-2-^/7/^n^/^r^>, (R^7t«S)-l-[3'- 
(2'-, 4'-^fcii5'-^/U^)yV^-2-^y7^^^/UT^, (R^/cteS 
) -l-[2 ' - (3 ' - 4 ' -^fcte5 ' -cn^/v^^-) -2-^:77 /Pyfv^/UT ^ 

, (R^7c«S)-l-[3'-(2'-, 4'-^fctt5'-^/V^)^!J/^]-2-^77/^n 
^/VTV-y, (R^/^«S)-l-(2'-^y/V)-2-v ; ^/V^-n^/P7'5:^ > (R*fcJ3: 
S)-l-(3'-^y7V)-2-v ? '7^^-nrc^/VT5:^, (R*fcteS)-l-[2'-(3'- 4'- 
^fc«5 ' -^AO -2-> ! 7;Vtn^f;VT^, (RSfcfiS) -l-[3 ' - (2 ' - 

, 4 , -tLtc.\tt'-^/V)7y/V^-2-i/7/VJru^/VTV~/, (R^fc«S)-l-[2'- 
(3'- 4'-^fdfi5'-^/V)^!J7V]-2-v ; 7/^n^/VT^>', (R^TcttS)-l- 
[3'-(2'- 4 ' -tfc(45 ' -xf ;W) 7JJ -2-> J 7;^Dx^/P7^ y , (R^fdttS 
)-l-[2'-(3'- 4'-^fc«5'-7/V^-n)^y/V]-2-^/V^-n^7^T^y N (R 
£fcfi£S) -l-[3 ' - (2 ' - 4 ' -^fc«5 ' 7]J/V] -2-v^/W-nrc^/^T 
(R*fcteS)-l-[2'-(3'-, 4'-^ri«5'-ynn)^y/H-2-v ; ^/^n^ 
/VT^ (R^c«S)-l-[3'-(2'-, 4'-^cfi5'-ynn)^y/^]-2-v ? 7/V^-n 
^/^T^>\ (R^/c«S)-l-[2'-(3'- 4'-^fc«5'-hy^/^ny^/V)7y^ 
]-2-77;^n^f/^7^, (R£fcteS)-l-[3'-(2'- 4'-^/ctt5'-by^/V 
^ny^/l7)^y/^]-2-^/V;^n;3i^VkT^>\ (R^7c«S)-l-[2'-(3'- 4'- 
^7c«5'-^y^7^/V^-n^^/^)7^y^]-2-^7P^-nrr.^7VT5V^ (R^fcteS) 
-l-[3 ' - (2 ' - 4 ' -^/cf!5 ' -- ^^/l^n^^/V) 7y7l^]-2-v J 7/^noi^- 
/KT5>\ (R^7cttS)-l-[2'-(3'- 4'--£fcn5'-yh^i/)7 ] J^l-2-i/7;UJr 
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prn^vKT^ (R*7^fiS)-l-[3'-(2'-, 4'-^fi5'-p«^V)7iJ/P]-2-v > 
7;^nxf^7^y, (R£fciiS)-l-[2'-(3'-, 4'-^/t«5'-^h^>-) 
-2-^7;^oif/^7^y, (R£fciiS)-l-[3'-(2'- 4'-^fc«5'-mh^» 
7y/V]-2-v ? y r /^n^^^T5:^ > (R*fcf£S)-l-[2'-(3'- 4'-^fc«5'-h 
U^/V^-n^b^v-) 7!i7l/]-2-v ; ^/^r3^^-/^T^^, (R^fc^S) -l-[3 ' - (2 ' - 
, 4'-^ctt5'-hy^7^n^h=3 f --»^y/^]-2-v ? ^/^n^^-/l-T^^, (R^/cte 
S) -l-[2 ' - (3 ' - 4 ' -^7M5 ' ^y7l^]-2-v > ^/^n^ 
^vWT^ (R^/c«S)-l-[3'-(2'- 4'-^7c»5'-^V^7^n^hdr-»^ 
y/V]-2-v ; 7yV^-ncn^7i/T5:>' > (R^7t«S)-l-[2'-(3'- 4'-^fcfi5'-^ 
^T^y)yV^l-2-iyy;u^ra^j]yTV^, (R3=fcteS)-l-[3'-(2'-, 4'-l£ft 
«5 ' -^-?VT%A 7V^l-2-i/7;u$-v^/UTV^, (R£fcltS) -l-[2 ' - (3 ' 
-, 4'-^7tfi5'-v ? ^5 : -/Pr57)^y/^]-2-v J ^/V^-p^^/Pr$^, (R^fcteS)- 
l-[3'-(2'- 4'-^ctt5'-v ? ^/^T^y)^y/H-2-> ? 7/V^-n^^T5^, ( 
Rjx/cfiS) -l-[2 ' - (3 ' - 4'-!§tftte5 ' -^/W^) 7y/V]-2-^/^nrn^- 
/KT^ (R^fc«S)-l-[3'-(2'- 4'-^7c»5'-^/^^-)^y/^]-2-v ; ^ 
/Vtnxf/l/T^y, (R£fcfiS)-l-[2'-(3'-, 4'-^/c«5'-^/V^) ^y/V 
]-2-v ; 7;^Pxf/i/7^y > (R^fcfiS)-l-[3'-(2'- 4'-*fcfi±5'-:n^vw 
^^") ^-v^/V^P^/KT^ (R^fcfriS) -1- (2 ' -t°y vvl^) -2— =6/ 

7//l^rn^/VT^>\ (R^TcfiS) -1- (3 ' -t°y vvk) -2-^/7^tnxf;V7^ 
>\ (R^f'ttS)-l-(4'-t°yv ; /V)-2-^e7-7/V^-n^^7^T^^, (R^fcfiS)-l- 
[2 '-(3'- 4'- 5'-^tt6'-^^/^)t°yv ; /l/]-2-^7-7/V^-nni^/i.T^^, ( 
R^7MS)-l-[3'-(2'- 4'-, 5'-^fc»6'-7 i ^/V)t°yv ; /k]-2- ; ey77P^-n 

rn^vi/r^ (r^/c«s) - i-[4 ' - (2 ' -^fc«3 ' -^^/v) try vW] -2-^e/^/V 

tPxf;V7?7, (RSfci*S)-l-[2'-(3'- f 4'- 5'-*fc«6'-^/» t°y v 5 
7l^]-2-^y^7^n^/^T^V, (R^/c«S)-l-[3'-(2'- 4'- 5'-^7c«6' 
-^^-/V)t o y^7P]-2-^/^7^nzc^-/vr^^, (R^7^«S)-l-[4'-(2'-^7c 
«3 ' - try vvV] -Z-^/~7;VJrx2^)VT % ^, (R^fcfSS) -1- [2 ' - (3 ' - 

, 4'-, 5 , -^fc^6'-^7V^-n)t o yv ? /V]-2-^ey7/V^-n^7kT5^, (R^fcteS 
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)-l-[3'-(2'-, 4'- 5'-^«6'-^/^n)t o y^]-2-^y^/^nrc^/v 
T^V, (RtettS) -l-[4 ' - (2 ' -£fcii3' try v J /V]-2-^e/7/V^-n 
^/VTVS, (Rte«S)-l-[2'-(3'- 4'- 5'-^fc«6'-^nn)t o y^/V]-2 
-^y^/^ncn^y^r^^, (R^fc«S)-l-[3'-(2'-, 4'- 5'-^fc«6'-^n 
n)t o yv > 7l^]-2-^/^/V^-nai^/vr5:> / > (R*/cteS)-l-[4'-(2'-^/cW;3'- 
^nn) t°y^/V] -2-^7:7 /^n^^vl^T^, (R^fcfiS)-l-[2'-(3'-, 4'- 
5'-^/ctt6'-hy^7^n^^-7lx)t°y> :; 7^]-2-^/7/V^-n^^7^^^, (R3=7tte 
S)-l-[3'-(2'- 4'- 5 '-^fcte6'-hy:7/V;^n^/V)t°y^/k] -2-^77/1/ 

tnxf/vr^y, (r^tc^s) -i-[4' - (2 ' -^/c«3 ' -vvy^u^/v) try 

/P]-2-^ey77^n^/PT5^ (R^fc«S)-l-[2'-(3'- 4'- 5'-^7c«6' 
-^<^^7/^n^^/V) t°y v ? 7i^]-2-^ey^7^n^^7VT5^, (R^fcfiS)-l-[ 
3'-(2'- 4'- S'-^fcfie'-^^^/^n^^/^t^v 5 ^]^-^/^/^^ 
^/KT^ N (R^/cttS) -l-[4 ' - (2 ' -*7hfi3 ' -^^7MPif;V) t°y *?;V 
]-2-^/7;^Pxf/kT5y, (R^fiS)-l-[2'-(3'-, 4'- 5'-J;/cte6'- 
^Y^)\l°yi>/V-}-2-^:J7/V3rxi^/VTV^, (R^fcf*S)-l-[3'-(2'- 4'- 
, 5'-£fc^6'-7^v0t o y^]-2-^y7/W-P^/^T^>\ (R^TbfiS)- 

1- [4'-(2'-^fctt3'-^h^^)t°yv ; /V]-2-^e/^/V^-nji^T^^, (R^Tttt 
S)-l-[2'-(3'- 4'- 5'-^7c»6'-^h^»t°yv ; /W]-2-^-/7/l-^-n^^-/l. 

(r^«s)-i-[3'-(2'- 4'- 5'-i£fcte6'-^h^)t o y^/v]-2-^ 

/7;^nxf/kT?y, (R^f- fiS) -l-[4'- (2 ' J£3 ' -^h^-» t°y vvV]- 

2- ^7^/^n^/^T^^, (R£fc«S)-l-[2'-(3'- 4'- 5'-^7h^6'-hy 
77^n^hdrv-)t o yv f /V]-2-^y7/V^-n^^7^T5:^ > (R^fc«S)-l-[3'-(2 
'-, 4'-, 5'-^fc«6'-hy7y^n^h^i/)t°y-^/V]-2-^ey77P^-t3rc^-/vr5; 
>\ (R^fcteS) -1- [4 ' - (2 ' -^/c«3 ' -by \?V\?;V~]-2-t/7 
;l/tPxf/^7^, (R^fc«S)-l-[2'-(3'-, 4'- 5' -^±1^6' ~^<>^y/\y 
^X3^h^y)t°yZ//U^-2-^/-7/ls3rxi^7\/TV^, (R^7cttS)-l-[3'-(2'- 
4' - 5 ' -^7cte6 ' -^^^^7V^-n^hdf--» t°y -J;v']-2-^/y;v^rn^.^;vT^ 
>\ (R^TcteS) -1- [4 ' - (2 ' -£fct33 ' — t°y vvP]-2-^e 
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j-7jV3rxi^?VTVy^ (R^fc«S)-l-[2'-(3'- 4'-, & -FT ?V7 
*;)}i°W;V]-2-^:;-7/V$-n^/VT%>, (R^«S)-l-[3'-(2'- 4'- 5' 
-i£fctt&'-**?-/VT%;) WV/V^-^SysVJrn^/VTVs^ (R*fc«:S)-l-[ 
4 ' - (2 ' -£fck£3 ' -^;VT 57) t°y vV^] -2-^/:7/^n^^vlxT^ (R^fcte 
S)-l-[2'-(3'- 4'- 5'-^7t»6'-v ? ^/^r5y)t°!;v ? 7P]-2-^y7/V^-n 
^^T^>\ (R^7cttS)-l-[3'-(2'- ; 4'- 5'-^fc«6'-^^T3;/)t°y 

(R^/ms)-1^4'-(2'-^7cJi3'-v^ 

^T5/)t°IJv ; /V]-2- ; e/7/^nai^-7lxT5V, (R^7t«S)-l-[2'-(3'- 4'- 

l-[3'-(2'- 4'- 5'-^7c^6'-7^/^^-)t°yv ? /V]-2-^y7/^nrn^/^ 
T 5^ (R^/cteS) -l-[4 ' - (2 ' -*7h«3 ' -7^-/^^") t°y ^]-2-^/7;^ 
u^/VT^ (R£fcfi£S)-l-[2'-(3'-, 4'- 5'-^fctt6'-^/V^) try 

^H^^e^^tPif/vr^y, (r^c«s)-i-[3'-(2'- 4'- s'-^fcte 

6 ' -x^flsf-Hr) ^yy>V~\-2-^;7jV^rn^jVT%~y^ (R^fcfiS) -1- [4 ' - (2 ' 
-£fcte3 ' -m^-/^^-) t°y ^/V] -2-^;7/^Pxf^T^, (R^fcfiS) -1- ( 
2 ' -try vvl^) -2-v^/W-p^/VT5>\ (R£fc J*S) -1- ( 3 ' -try vvl^) -2— 
jVHrxi^f-jVT^y^ (R^^«S)-l-(4'-t°y^/k)-2-> ? ^/P^-nm^/VT5^, ( 
R*fcteS)-l-[2'-(3'- 4'- 5'-^/tfi6'-7^-/V)t°y> ? /W]-2-v ? 7y^n^ 
^vKT5>\ (R^fcf^S)-l-[3'-(2'- 4'- 5'-^fc«6'-^7^)t°y^/V]-2- 
i/7/^nxf/V7^y, (R^fcttS) -l-[4 ' - (2 ' -*7^fi3 ' -ff-iV) t°y vvH~2 
-^Mnxf^T^, (R^fc«S)-l-[2'-(3'- 4'- 5'-^7i«6'-^^ 
)t°yv > 7^]-2-^/^n^/i/T5^, (R^cttS)-l-[3'-(2'- 4'- 5'-^fc 
fi£6 ' -m^/l/) try vV^] -2-v ? ^/^n^^^T5 >\ (R^fcteS) - l-[4 ' - (2 ' 
7cJ33 ' -o^/U-) t°y^7P]-2-v ? 7y^n^^/VT5:^> (R^fcfiS) - l-[2 ' - (3 ' - 
,4'-, 5'-^7t«6'-^7^n)t°yv ? 7^]-2-v ; ^/V^-n^7PT5> / , (RHItfeS) 
-l-[3'-(2'- 4'-, 5'-^7c«6'-77^n)t°y-^]-2-> ? ^7^nm^-7vr5 
>\ (R^/cteS) -1- [4 ' - (2 ' -itftfe 3 ' t°y v>/V] -2-v^/l^-P^^Vk 
T5>\ (R35fcf3S)-l-[2'-(3'-, 4'- 5'-^ctt6'-^on) t°!J^]-2-v ! 7 
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;l/tnxf/i/7^y, (R*fcf±S)-l-[3'-(2'-, 4'- 5'-^te6'-^pn)t: o y>> 
/V]-2-v ? 7y^n^^-/VT^>', (R*7^fiS)-l-[4'-(2'-*7^fi3'-^nn)t°y 
^/H-2-v J 7;^mf/V7^y, (R£fcf2S)-l-[2'-(3'- 4'- 5'-^/tfi6 
'-hy7/^n^^/V)t°y^^]-2-v ; 77^nrn^/^r5:^ > (R^7hfiS)-l-[3'- 
(2'-, 4'- 5'-^7ctt6'-hy^/^i3^^7l/)t o yi/7V]-2-v J 7/^n^^7l^T^ 
>\ (R^fcteS) -1- [4 ' - (2 ' -^fc«3 ' -V)~7;Vjr-a^)V) ?V\-2r-*J7 As 
tnxf;i/7^y, (R^fc«S)-l-[2'-(3'- 4'- 5'-^7c(i6'-^^^7^n 
;k) t°y^]-2-^7;^P^^7^y, (R^TC«S)-l-[3'-(2'- 4'- 5 

«S) -1- [4 ' - (2 ' -^7cfl3 ' fc°y v^]-2-v^/M-n:^ 
/K7^>\ (R^/cttS)-l-[2'-(3'-, 4'- S'-^fcfie'-^bdr^t^v 5 /^]^- 
^7/^oxf;V7^y, (R^7c«S)-l-[3'-(2'- 4'-, 5'-*7hfi6'-^^-» 

t°y (R^fc«s)-i-[4 ' - (2 ' -£fc«3 ' 

^)t°y^/V]-2-^:7/^nrn^/Kr^ (R^7tfiS)-l-[2'-(3'-, 4'- 5'-* 
fci36 ' -ih^r^) t°y v>;V]-2-^/7/l/toxf/^^, (R*fc(iS)-l-[3 ' - (2 ' 
- 4'-, b'-Wt.\^Q'-^Y^)^^/^-2-^/V^u^7VTV^, (R^fcteS 
) -l-[4 ' - (2 ' fi3 ' -^h^» t°Vi/^-2-i/7/VJrn^;VTV-/, (Rgft 
«S)-l-[2'-(3'- 4'- 5' -^fcfe6' -hV7/V^-v^h*^)t°Vi>>^-2-i;7/V 
^-xi^/VT^ly, (R£fcteS)-l-[3'-(2'- 4'- 5'-^fc«6'-hy^/V^-n^h 
^)t o y^7H-2-^7^n^/VT^>, (R^fiS)-l-[4'-(2'-^fc:fi3'- 
hy^yV^n^h^)t°y^/V]-2-v ? '7/V^-n^/v.T5:^, (R^fcf£S)-l-[2'-(3 
'-,4'-, 5'-^7 v c«6'-^^7/^n^bdr^)t o yv ? 7^-2-v ? ^/^aai^/vr 
5^ (R*fcteS)-l-[3'-(2'- 4'- 5'-^c(^6'— <^^7^n^hdr-»t°y 
^]-2-^7/^nxf;k7^, (R^fc«S)-l-[4'-(2'-^fc^3'-^^^ 
/^naihar^)t o y^^]-2-v ; 7y^t3^^/vr5;> / > (R^/c«S)-l-[2'-(3'- 
, 4'-, 5 , -^/c«6'-^^/^T57)t°yv ? 7l^]-2-v J 77^nai^/lxr^V, (R^fcte 

s)-i-[3'-(2'- 4'- s'-^c^e'-^/^r^y)^^]^-^/^^^ 

/K7*5>\ (R^/cttS) -l-[4' - (2 ' -^fcit3 ' -t^/VT^S) t°y v ; /l^]-2-v J 7/^ 
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prn^vKT^ (R*7^fiS)-l-[2'-(3'-, 4'- 5'-^fc«:6'-v^/^T^y) fc° 
y^/V] -Tr^yiVHrxi^f'jVTVy, (R£fcf2S)-l-[3'-(2'- 4'-, 5'-£7cte 
6 '-^f ;V7^/) t°iJ v ? ;V]-2-v ? 7;^nx^i/T^y, (R*fcf3:S)-l-[4'-(2 

-[2'-(3'- 4'- 5'-^fcfi6'-^/^^)t°yv > /V]-2-v ? 7/l'^-nai^-^r5: 
>\ (R^fc«S)-l-[3'-(2'-, 4'- 5'-^fc«6'-^^-/^^-)t°i;v ? /V]-2-v ? 
^/^tza^/VT^ (R^fcfiS) -l-[4 ' - (2 ' -^7c J33 ' -v^/l^^) t°y *?>V\ 
-2-i/7;V$-X2^/VTVs, (R^7c«S)-l-[2'-(3'- 4'-, 5'-^7c«6'-^ 
^/l^^)t°y^]-2-^/l^n:x^VPT^ (R^fcJ3:S)-l-[3'-(2'- 4'- 
, 5'-^c«6 , -^^7^^-)t 0 !Jv ? 7^]-2-v ; 77^n^5 : -/vr5^, (R^fc^S)-l 
-[4 ' - (2 ' -£fc«3 ' -m^/V^^-) t°y >Vp] -2-v ? 7/V^-n^^/PT5:^, (R^fc 
ttS) -1- (2 ' -^-^=-/V) -2-^r/~7/Vjrvi^/VTV^, (R^/cfiS) -1- (3 ' -=f~ 
x^)-2- ; &;7;^n3:W^, (R3=fcteS)-l-[2'-(3'- 4'-^cfi5' 
-^;V)^^.^;V\-2-^:^7V^rv2=c.^;VTV^, (R^7tf*S)-l-[3'-(2'-, 4' 
-^7h«5 ' -tf-jV) <3-^~>V\-2-=ZS7;VJrv^)VTVs^ (R^TcfiS) -l-[2 ' 
-(3'- 4 , -^t'ii5'-^jU)^^.^/U2-2- i e/^/U^-ti^7UTV^, (K£.t'fc 
S) -l-[3 ' - (2 ' - 4' --£t' «5 ' -^^vW) -2-^-/77^n^^/l^T5:^ 
, (R£fcf3S)-l-[2'-(3'- 4'-^fc^5'-7/^n)^^/l/]-2-^e/7/^n 
^Vl^T^ (R^fc«S)-l-[3'-(2'- 4'-^fc«5'-^/V^-n)^rc^/v]-2- 
^/^7^n^/VT^V, (R^f'fiS)-l-[2'-(3'-, 4'-^fc(j;5'-^nn)f x 
^/H-2-^ey^/V^-a^^T^^, (R^(iS)-l-[3'-(2'- 4'-£fcf3:5'-^ 
nn)fx^]-2- ; ey7;Wtnxf;k7^, (R*7tfiS)-l-[2'-(3'-, 4'-^ 
fc«5'-hy^y^n^^/^)^^— /^-2-^ey^/P^-n^^/vr^^ (R^fcttS)- 
l-[3 ' - (2' - 4 ' -^fc«5 ' -MJ7/^np«^w) ^-=c=-jV~\-2-^: J~7 jV^^-f- 
/VTVs, (R^/c«S)-l-[2'-(3'- 4'-^fc«5'-^^^7^n^/^)^ 
^/^]-2-^/^7V^-nzE.^-^r^^, (R^c«S)-l-[3'-(2'- 4'-^fc«5'- 
^^7/V^-n^^7l^)^^^/V]-2-^y7/^n^^yl/T5:>', (R^fcf^S)-l-[ 
2'-(3'- 4'-^fc«5'-^H 3 r> / )^z— ;l/]-2- ; e/7;l/toxf (R*/c 
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«:S) -l-[3 ' - (2 ' - 4 ' -*fcf3:5 ' -^MrV) ^^=^^-2-^/7 jVJtxi^jVT 
(R£fcteS)-l-[2'-(3'- 4'-^f-«5'-^h^^)^^/V]-2-^/^ 
tPxf/l/J^, (R£fc«S)-l-[3'-(2'- 4'-^fc«5'-^h^»^^/V] 
-2-^/7;^nxf;^75y^ (R^fc^S)-l-[2'-(3'-, 4'-^/cC±5'-MJ:7/^ 
^n^H^) ^:r.-/i/J -2-^y7^X2ai^UT^, (R^fcttS)-l-[3'-(2'- 
4'-^fc«5'-MJ^7^n^h^r-»^-^^7l^]-2- ; e/^7^c3ai^-/VT^^, (R^fc 
teS) -1- [2 ' - (3 ' - 4 ' -£fcte5 ' -^<^^7^n^h^-» ^^m/V] -2-^7:7 
jV^rvi^^-jVT^y, (R3=7U£S)-l-[3'-(2'- 4'-^c«5'-^^^/^n^h 
df-v-)^^7lx]-2-^/^7^n^7VT5^ (R^7c«S)-l-[2'-(3'- 4'-^ 
tz.\^ , -^7VT^/)^-^-='/v']-2-^jy;v^rn^;vrv^, (R^fc«S)-l-[3 
'-(2'- 4'-^7c«5'-^^/VT^/)^^/^]-2-^y^/^nrn^/VT^^ (R 
SfcteS) -l-[2 ' - (3 ' - 4 ' -^7c«5 ' -v^/VT57) ^-^^^]-2-^7^/^ 
nxf/V7^, (R*fcteS)-l-[3'-(2'-, 4'-^7ctt5'- 

v^A-T^) ^rn ~ /V] -2-*y7/Vtnxf;l,T^, (R^fcfiS) -l-[2 ' - (3 ' 
- 4'-^cfi5'-7^/V^)^^^/V]-2-^E-y^7^nm^/kT^^, (R^fcfiS 
) -l-[3 ' - (2 ' - 4 ' --!&f£tt5 ' -T^/l^rT) fx^;k]-2-^/7/VtPxf^T5 
V N (R^fiS)-l-[2'-(3'-, 4'-^7t»5'-^/V^)^^=-/V]-2-^77 
/^in^/VT^^, (R^«S)-l-[3'-(2'- 4' -i£ttfe5' -^Sls?*) ^ 
^/V]-2-^7^/^n^,^T^ (R^fcfiS) -1- (2 ' -^rc^/V) -2—^7/V^- 
prn^vKT^>\ (R^f-fiS)-l-(3'-^^^7H-2-v ) 7/7^n^^/VT^^, (R* 
fcttS) -l-[2 ' - (3 ' -, 4 ' -&ttYZ5 ' -y^/V) fxn/H-2-^7Mnif/V7^ 
^ (R^7 v cttS)-l-[3'-(2'- ) 4'-^/c»5'-^^^)^^^]-2-v J 7/^n^ 
^VlTT^ (R^fc«S)-l-[2'-(3'-, 4'-^fc«5'-^^/V)^^— /l/J-2— ¥7 
^nxf/UT^y, (R^7c(iS)-l-[3'-(2'- 4'-^c«5'-^/P)^— /U] 
^-v^/l^ncn^/VT^ (R^7c»S)-l-[2'-(3'-, 4'-^7 > ctt5'-7/P^-n) 
^c^/V^-^/l^n^/kT^ (R^/c«S)-l-[3'-(2'- 4'-^7c«5' 
-^/V^-n)^m^/V]-2-v ; 7/V^-ncn^/^r5:> / , (R^/cttS)-l-[2'-(3'- 4' 
-^7cf*5 ' -^pp) ^cn^/l^]-2-v ? 7/^ncn^/VT5>' > (R3=7cteS) -l-[3 ' - ( 
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2'- 4'-*7^fi5'-^nn)^3i— /V]-2-^7/V^-n3i^/WT^^, (R^f'fiS)-l 
-[2 ' - (3 ' - 4 ' -£fcfi5 ' -yy-7jV3rxi^;V) 

^ (R£fci*S)-l-[3'-(2'-, 4'-^fc«5'-MJ-7/V^-n^7l^)^^/V]-2- 
^7/^nxf;k7^, (R*7fcJ3:S)-l-[2'-(3'- 4'-^fc«5'-^^7/^ 
Dxf;k)fx^^]-2-^7;^nxf;V7^, (R*7tfiS)-l-[3'-(2'-, 4'- 

S) -l-[2 ' - (3 ' - 4 ' -^7M5 ' -p^v') ^^^/^]-2-> ? ^7^n^^7^T^^, 
(RSfcfiiS) -l-[3 ' - (2 ' - 4' -*7hfi5 ' -^h^r-» ^m^7lx]-2-^7/^ncn^ 
/K7*^ (R^/cttS)-l-[2'-(3'- ; 4'-^fc«5'-^h^-»^=/V]-2-^ 
/W-pxf/vny, (R*fcttS)-l-[3'-(2'-, 4'-^c«5'-^h^-v-)^-/P 
]-2-v > 7/^n^^/VT5^, (R*/c»S)-l-[2'-(3'-, 4'-^fc«5'-MJ7/V 
tn^hdr^)fx^;U]-2-^7^tnxf^7^, (R^fc«S)-l-[3'-(2'-, 4 

S) -l-[2 ' - (3 ' - 4' -^yt«5 ' -^^T^l^-Mh^) ^^^/1/1-2-v 5 ^/^ 
Pif/V7^y, (R^fiS)-l-[3'-(2'-, 4' -gfzfeb' /V^rxi^Y^i/ 
)^-^~/V']-2-i/7/V7$-n^;VTV^, (R*fcf3:S)-l-[2'-(3'- 4'-^7hJ*5 
' -^JVT^A fx^/i/]-2->?7;^nxf/i,7^y, (R^fc^S) -l-[3 ' - (2 ' - 
, 4'-^7c«5'-^^/VT^/)^^^/V]-2-v ; 7/V^-n^7PT^V N (R^fcfiS)- 
1- [2 ' - (3 ' - 4 ' -£fcfi5 ' -vW/l'T^/) ^rc^/v] -a-^/Wtn^f ^75 
>\ (R^fcf2S)-l-[3'-(2'-, 4'-^fdfi5'-^^^T5;y)^^— ;V~]-2-i?7 
/Ptnxf/V7^y v (R£fcf*S)-l-[2'-(3'-, 4'-^f^5'-^/V^)^ 
=;v]-2-^7;vtnxf;i'r^y, (R£fcf2S)-l-[3'-(2'- 4'-^fc«5'-^^ 
/^f f x^/^]-2-^7;^nxf ;i/7^, (R^fcttS)-l-[2'-(3'-, 4'-* 
fete 5 ' -^/l^^) ^-m-7i/]-2-v ; ^7^n^^-/^T^^, (R^iThfi S) -l-[3' - 
(2 ' - 4 ' -^/c»5 ' - -2— ^/I^M^/l^T^^^f 

[0087] £*T\ IIMM^J:^*^PJ^3im^7T^^#:W^i^PJ-r5^^ ^Bj^rtLfe 
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[0088] iMMmii Bt7km&-i &/7/^vm 

Y/Va^s 39mUC ^;7/VJru^;V7^sVfryi/ 5. 35g(38. 73mmoU 1. 00 
eq), {S)-1-7^SV^;VTVS 5. 16g(42. 58mmol, 1. lOeq) b^&itW^ 0 
. 16g(l. 17mmol, 0. 03eq)^Pxi, APit&MT\ 20H$Kif#U @iJ^37R£: 


[0089] ^£ft&ftmfe^V*/(D®.tkf&m 8. 91g£#fc 0 fl«^KO«^®HX^« 
95%T*fcofc 0 M^O^^n^h^^— *figff285. 9%Tfeofc Q 

H-NMR^^b/^ 19 F-NMR^^h/l^T^-f 0 

'H-NMRCS^P^KiTMS, fi^ffi:CDCl), 6 ppm:E#:/l. 43(d, 6. 4Hz, 

3 

3H), 4. 56 (q, 6. 4Hz, 1H), 5. 12(d, 47. 2Hz, 2H) , 7. 00-7. 60(Ar-H, 
10H), Zffc/l. 58 (d, 6. 6Hz, 3H) , 5. 01 (q, 6. 6Hz, 1H), 5. 31 (dd, 12. 
3Hz, 46. 1Hz, 1H), 5. 43 (dd, 12. 3Hz, 46. 1Hz, 1H), 7. 00-7. 60 (Ar- 
il, 10H), 

19 F-NMR(KM5ff:C F , fi^^:CDCl K 8 ppm: E#:/206. 98(t, 47. 2 

6 6 3 

Hz, IF), Z#:/208. 31 (t, 46. 1Hz, IF). 

[0090] immwm ^m^xx^mmm-K^yy^^m 

^y—7v 37mn^ mnmixMm^jtm%\^v^(D^^mm 8. 9i g (36. 

92mmol«i;i-S, 1. OOeq) ^tSU^, -20°CT\ 7RHf {b^f^M^A 1. 40g(37. 


Wb22] 
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Olmmol, 1. 00eq)£30^/WT#^^JR;t, ^fit?12^Pfljf#b7c 0 ^J&tf) 

wu mu^mm^m^myK 30mn?i@?fe#u m^^t-w^-c^u 


[0091] ^^tlS^fStt^fT^^W^T^rWt^-^^Oll^^ 8. 10g£r# 

•9, ^T^^-v— iiPJ^(i20. 7%d. e. (S-S#:>R-S#:) ^foo7c 0 i-^n^ 

?i^^»fe^c#) 8. 10g(33. 29mmol^6, 1. OOeq) tp-V^z^S^/V 
fr^m — TkMl 6. 33g(33. 28mmol, 1. OOeq) ^PBi^fU flft^Lft 

Wb24] 


[0092] T?^$tt53t^Stt— ar^^cDp-h/V^^/^^i^dlHlgM^p^) 5. 72g 


&ofc 0 ^(a@BS^EB B p 5. 72g£i-:/n^V— ?V 70mli:n-^^^ 50ml(D 


Wb23] 




• p-CH 3 C 6 H 4 S0 3 H 


— igpj^fi83. 2%d. e. (S-Sf£>R-S#0^ 
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/Prc^/^v^i^(2[M]g^H e BR B p) 4. 90g£#7h o 20SSIS# Hn B n 42mg£rlN 

%%m^(D^^X2^Y^f7y^~X.K), ^TXTlsX-*?— iS*W298. 3%d. e. (S-S 
^T^cDp-h/K^^Vl^J^S^ (S-S#0 (D'H-NMR^^fv^Tf- 
'H-NMR^^Pf^fCiTMS, fi^M:(CD) SO), 5 ppm:l. 58 (d, 6. 4Hz, 3 

3 2 

H), 2. 28 (s, 3H), 4. 22 (q, 6. 4Hz, 1H), 4. 59 (dt, 17. 5Hz, 5. 5Hz, 1H) 
, 4. 83(ddd, 5. 5Hz, 10. 5Hz, 46. 1Hz, 1H), 4. 87(ddd, 5. 5Hz, 10. 5H 
z, 46. 1Hz, 1H), 7. ll(Ar-H, 2H) , 7. 37-7. 54(Ar-H, 12H), 9. 54 (br 
, 1H), 9. 77 (br, 1H). 

Wfc25] 



[0093] ^£^5^^tt^aT5WS-S#:, 0 1 H-NMR7^h^ M F-N 
MR^^^b7i^^rT^^i~ 0 

'H-NMRtSMjff :TMS, Jti^3ft:CDClh 6 ppm:l. 37(d, 6. 7Hz, 3H) , 

3 

1. 82 (br, 1H), 3. 81 (q, 6. 7Hz, 1H) , 4. 04(ddd, 4. 4Hz, 6. 8Hz, 16. 5H 
z, 1H), 4. 47(ddd, 6. 8Hz, 9. OHz, 47. 5Hz, 1H) , 4. 53(ddd, 4. 4Hz, 9. 
OHz, 47. 5Hz, 1H), 7. 10-7. 40(Ar-H, 10H), 

19 F-NMR (S*P^W : C F , CDC1 )> 5 ppm:206. 59 (dt, 16. 5Hz, 4 

6 6 3 

7. 5Hz, IF). 

[0094] [HJfeM3] ^P^^-i {^yy/v^rum 
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S^(2[Ug#^g e BP C B) 415. 5mg(l. OOmmol, 1. 00eq)^5wt% Pd/C(50wt 
% wet) 8. 3mg(Pd^LT0. 21mg N 0. 0019mmol, 0. 0019eq) £r7JP^ 7KHtji 

L> SSt, lN-TK^b-T^by^ATK^ 5ml^R;iTT/KW4^LTfv^^ 20 


[0095] "T?^£*L5}te^H4l-T!J — ^-2-yjVir^W^^^TV^m.(D%.^M 75. 4 
'H-NMRCS^lff :TMS, fil§i£:CDClh 5 ppm:l. 74 (br, 2H) , 4. 21- 

3 

4. 57(3H5><7)li3i/fefc 0 — >-), 7. 15-7. 50(Ar-H, 5H) , 
19 F-NMR(KMjSC:C F , M^j£:CDCl), 6 ppm:208. 36(dt, 14. 1Hz, 4 

6 6 3 

7. 3Hz, IF). 
[0096] [HJfeM4] I^7K^-2(v ; 7/^n#:) 

h/Hy 30ml^ N v^/V^n^/^^^/Hr^ 4. 68g(29. 98mmoF 1. OOe 
q), {S)-l-y^7V^7VTV^ 4. OOg(33. Olmmol, 1. lOeq) «>^b^fp v 0. 
12g(0. 88mmoF 0. 03eq)^Px., #Pf!&g}5fET\ 44B#P^}f #U gij^-f 57R£rx 

9%^±tfcofc 0 S^^TM^r5wt% T^t^M^-M^^ lOmrcim^L 


Wb26] 
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Wb27] 


[0097] x*7F&tiz>yt¥m&^>'<D®.4imM 7. 66g&#fc 0 ^^m<D^mmmw\% 

37I#:f > 20 : l(D#aj^it^E#:^S£tL/c 0 'H-NMR^^b^iVNMR 
'H-NMRCS^P^WrTMS, ltl£M:CDClh 5 ppm:Ef£/l. 42 (d, 6. 6Hz, 

3 

3H), 4. 58 (q, 6. 6Hz, 1H), 6. 21 (t, 55. 3Hz, 1H), 7. 10-7. 55 (Ar— H, 
10H), 

19 F-NMR(S?ifef:C F , fi^^:CDCl ), 5 ppm:Ef£/43. 94 (dd, 9. 4H 

6 6 3 

z, 55. 3Hz, 2F). 

[0098] mmimi ^mjm^m.mm-2(^^um 

30ml^ HJ£M4^M3gb7c^:^t4-r^^<Z)a^% 7. 66g(29. 
54mmol^-r5, 1. OOeq) Sr^Px., 7K7^T\ yfc^fbfc^^MJ^ 1. 13g(29. 87 
mmol, 1. 01eq)^30^/WT#?^^JPX., Sir?3 0 mMWVtl 0 RfcCD^^ 
iJ*#wY? , 7-7>(— te«fc»3ife$£U 99%^±-Cfeo7c 0 K*£tf£T?Rte, lOwt 
% MzK^ 30ml^Px.Ta#i-5»J^^^b^^*^-hy^ASr^fE, fig 

30ml^Px.TT/V^yt4^L-Ch/^^ 50ml"e3HItt 
aiU ©^^Jf SffSfP^fct 50mn?lHI^U «zKM^hy^A^«|IU 



Wb28] 
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CsHs CH3 


[0099] -C^^^f^tt^T^yO; 


^££58. 0%d. e. (S-S#>R-SftO-Cfcofc 0 
[0100] i-^WV— /V 3ml^n-^7°^^ 3mKDM-o*^^^, ^^Stt^tT^yO^T 
^\s^~m&W><Dl&£j$M} 1072. OmgCtf^n^h^^— *fi^81. 8% 
&<£>-C3. 36mmolt-t-§, 1. OOeq) ir^/l'Sg 557. 9mg(3. 36mmol, 1. OOeq) 


[0101] I7^©7^/M (1 0 g SIJ h b bp b p) 879. 0mg^#fc o 

'H-NMRd^fiTMS, M^M:(CD) SO), 5 ppm:l. 27 (d, 6. 5Hz, 3 

3 2 

H), 3. 33 (br, 3H), 3. 79 (q, 6. 5Hz, 1H), 3. 91 (dt, 4. 5Hz, 12. 3Hz, 1H 
), 6. 15 (dt, 4. 5Hz, 56. 0Hz, 1H), 7. 15-7. 40(Ar-H, 10H), 7. 52-7. 
74(Ar-H, 4H). 

lN-7kmiki-bViyj±7kMW 2. 5ml(2. 50mmoH 2. 50eq) ^ 1@ISISIbp b p 4 
27. 4mg(l. OOmmol, 1. OOeq) ^JP;i, ^S^30^?*#U^Sib^fPU h/> 
^ 10mlt?2tUffiaiU 0i|X^rt»SSr7K 10ml-Cl|U2fei£U ftSTMiffiBH-hy^A-C 


Wb29] 



• o-C 6 H 4 (C0 2 H) 2 
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Wb30] 



[0102] x^thzyt^TfeVk^mrv^is-s^ mmm.m)(Dmm^ 225. 7m g &#fc 0 ® 

0%d. e. (S-S#:>R-S#:)-Cfeo7ho )fe^tt3T^(S-Sfr, 
'H-NMRCgip^Sf :TMS, fil§^:CDClh 5 ppm:l. 36 (d, 6. 5Hz, 3H) , 

3 

1. 80 (br, 1H), 3. 88 (q, 6. 5Hz, 1H), 3. 94 (dt, 4. 4Hz, 12. 1Hz, 1H), 5 
. 88 (dt, 4. 4Hz, 56. 5Hz, 1H), 7. 10-7. 45 (Ai— H, 10H). 

[0103] [HJfeM6] ^7KSt^?-2(i/:7/M-pf*) 

2ml^ HJfeM5T^5tb7i^:^'|4— 0T5;V (S-Sfts iSgfitS) 2 
25. 7mg(0. 86mmol, 1. 00eq)i:5wt% Pd/C(50wt% wet) 8. 6mg(Pd^b 
TO. 22mg, O. 0020mmoU 0. 0023eq)^P^ N zKirtJi^O. 5MPatt£L, 6 

ox:-v24wmMWi,fc 0 ^(D^^mn, tfxpwh???**- f-^^u 99% 

Wb3i] 

96 H 5 

Is 

cf 2 h'^ Vsn ^nh 2 

[0104] X*^£tl&yt¥ffi&l-TV— /V-Z-^/V^vUWk^^TV^MfD^^tfLtyl 132. 
5mg£#fc 0 m^#>^^a^0lDl^«84%Tfcofc o 3t^Mig«^mTT-6 
r£/£<U _bfE^T^$^^:^ttl-Ty— /^-2-^/^ng^^/VT^^IS^ 
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'H-NMRtlP^fiTMS, M?§^:CDClh 6 ppm:l. 71 (br, 

3 

2H), 4. 15(ddd, 4. 5Hz, 9. 6Hz, 12. 9Hz, 1H), 5. 74 (dt, 4. 5Hz, 56. 5 
Hz, 1H), 7. 25-7. 45 (Ai^H, 5H) , 19 F-NMR(^P#5SC: C F , M^£:CD 

6 6 

CI), 6 ppm:34. 52(ddd, 12. 9Hz, 56. 5Hz, 277. 6Hz, IF), 37. 68(ddd 

3 

, 9. 6Hz, 56. 5Hz, 277. 6Hz, IF). 
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en 


Wb32] 



[1] 


[5£4b Artery— /VSSr^U ntel*fcte2<£>lE$^:^ * te^^-Sr^i-] 
Wb33] 


[st** Artery— /VX2r*U n[Jl^cii2?)li^I^ * te^^?St£*-f ] 

[2] -|«[3] 
Wb34] 


[*^, Artery— /^^u, * te^^r^^^-riT-^^tbS^^tt-^r^ 

^^te^©^/^9^AM^©#^T^*B**^A?t-5^^50^J^^, — ^[ 
4] 

Wb35] 


Ar 



[2] 



[3] 
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Ar 


[3] 


[4] 


CFH 2 " 


'NH 2 [4] 


Wb36] 


Ar 


CF 2 H 



CH 3 


"C 6 H 5 j 5 j 


Artery— /I^fc^U * «^^^H^-r]T^$^^^tt— t^T5 

6] 


Ar 


CF 2 H 



NH 2 [6] 


Artery— /l^£^U * «^^^*?r*-r]-e^^n5^^ttl-Ty- 

Wfc38] 

Ar 


CF n H( 3 . n 



[7] 


Artery— /VK3r^U ntel*fcte2<^^&^5]T*^£;ft5r/l^-ni 

7<r-/^ry— /^h>-^[8] 

Wb39] 
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C S H 5 [8] 


Wfc40] 


Wb4l] 


Wb42] 




Ar 
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[6] 



Artery— /vK^-r]-e^^ti57/v^-nB^^^ry— ^v^b^is] 

Wb43] 

CH 3 

H 2 N' "C 6 H 5 [8] 

Ar CH 3 


CFH; 



H 


^C 6 H 5 [12] 


Ktf\ ArteTi;— /l^Sr^U *te^r^f£r^U ^MteEfl^fcteZft^-r] 
3] 

Wb45] 

Ar CH 3 


CFH 2 ' 




[13] 


Artery— /i^&^u * te^^^m^iiu tlft^T^f^v- (Dm 

-^[5]^^tL5^^ffi-^r^^^-^[l4] 
Wb46] 
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Ar 



O [14] 


Artery— /v^mir^^fi^y/v^-umM^^rv— j^h^t^lsl 


Wb48] 


Artery— /i^£*U *te^^£*U ^teEft^fcteZffc&^-r] 

6] 

Wb49] 


Wb47] 



C 6 H 5 [8] 




WO 2005/085174 


49 


PCT/JP2005/002740 


[7] -^[9] 
Wb50] 


[8] -^[1] 


[9] 12] 
Wb52] 



[9] 
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[10] 


— *85£[3] 
Wb53] 


CFH 



C 6 H S 


[3] 


[11] -^[15] 
Wb54] 



[12] -|«[5] 
Wb55] 



[13] -$$it[2] 
Wb56] 
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CF n H( 3 . n) 



NH 2 [2] 


[14] -^[4] 
Wb57] 


CFH 2 ' 



NH 2 [4] 


Artery— /vs^u * fi^^F^^^-ri^^^^^^tti-ry- 

[15] -^[6] 
Wb58] 



Artery— /i^Sr^eu * te^^*^s^]^£n5^^t£i-ry- 
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